Transfer properties of the bovine brain phospholipid transfer protein. Effect of charged phospholipids and of phosphatidylcholine fatty acid composition.
The monolayer technique has been used to study the transfer of [14C]phosphatidylinositol from the monolayer to phosphatidylcholine vesicles. An equivalent transfer rate was found for egg phosphatidylcholine, dioleoylphosphatidylcholine, dielaidoylphosphatidylcholine and dipalmitoylphosphatidylcholine. A reduced transfer rate was found for a shorter-chain derivative, dimyristoylphosphatidylcholine, and for species with two polyunsaturated fatty acid chains such as dilinoleoylphosphatidylcholine, diheptadecadienoylphosphatidylcholine, dilinolenoylphosphatidylcholine and diether and dialkyl derivatives. No activity was found for 1,3-dipalmitoylphosphatidylcholine. The presence of up to 5 mol% phosphatidylinositol in egg phosphatidylcholine vesicles had no effect on the transfer rate. Introduction of more than 5 mol% phosphatidylinositol or phosphatidic acid into the phosphatidylcholine vesicles gradually decreased the rate of phosphatidylinositol transfer from the monolayer. 20 mol% acidic phospholipid was nearly completely inhibitory. Transfer experiments between separate monolayers of phosphatidylcholine and phosphatidylinositol showed that the protein-bound phosphatidylcholine is readily exchanged for phosphatidylinositol, but the protein-bound phosphatidylinositol exchange for phosphatidylcholine occurs at a 20-times lower rate. The release of phosphatidylinositol is dependent on the lipid composition and the concentration of charged lipid in the acceptor membrane, but also on the ratio between donor and acceptor membranes. The main transfer protein from bovine brain which transfers phosphatidylinositol and phosphatidylcholine transfers also phosphatidylglycerol, but not phosphatidylserine or phosphatidic acid. The absence of significant changes in the surface pressure indicate that the phosphatidylinositol and phosphatidylcholine transfer is not accompanied by net mass transfer.